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(54) MOMENTUM SENSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an oscillating-body 
sensor to detect acceleration by changes in natural 
frequencies and a substantially single-body momentum 
sensor which applies the oscillating-body sensor and is 
capable of simultaneously measuring a plurality of motion 
elements such as acceleration in other directions, angular 
velocity, and the like. 

SOLUTION: The momentum sensor is provided with at 
least one acceleration sensor to detect changes in the 
oscillation frequency of a rod-shaped, plate- shaped, or 
frame-shaped oscillating body 1 with one end fixed and the 
other end connected to an additional mass 9 and to detect 
impressed acceleration. In addition, the oscillating bodies 1 
of the above-mentioned constitution or tuning fork-type 
oscillating bodies are integrally arranged in the periphery of 
the common additional mass 9 to measure accelerations in 
different directions by changes in natural frequencies and 
to detect voltage generated by the Coriolis force to 
measure angular velocity. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
rejection] 

[Date of requesting appeal against examiner's 



20.12.2005 



BEST AVAILABLE COPY 



THB PAGE BLANK**™ 



(19)B#BfcfW (JP) (12) Q ffi |^ & ^ (A) (lUmHilKftH** 

#^2000-206141 
(P2000 -206141 A) 
(43M*EB ¥ricl2*F7Ji28B (2000.7.28) 



(SDinta. 1 wm* FI f^n-K(^%) 

GO IP 15/10 GO IP 15/10 2F10 5 

A 6 1 B 5/22 A6 1 B 5/22 B 

A6 3B 71/08 A6 3B 71/06 J 

GO 1 C 19/56 G 0 1 C 19/56 

G 0 1 P 9/04 G 0 1 P 9/04 

m&m& gf3$®©S7 ol t£ 7 jo «»3Ck:«< 



C2l)OH*lt 


ftSWl- 11282 


(71)W®A 


000166948 










(22)ttiBIB 


^11<¥1^20B(1999.1.20) 




fi»»dt^MfWftBa>r^:^««BM107S 
j&5 






(71) USA 


591171057 
















0HBia*iR*#ja#2TB 2#3 - 1 ^ 






(72)52SU§ 


*jn mm 








tismHmmmsm 2tb2«3-i# 






(72)$6§>*g 
























F^— A($5&) 2F105 AAD8 BB20 0001 CC04 CC11 








CD01 C005 CD11 



(54) i&w<ozm mhmrt>v 

(57) [RR] 




-i- 



BEST AVAILABLE COPY 



ft*«fc1-ft*n*ftHzv*«:*J>fc< bhimffittzb 
«r«N» £ -T ft 

[mm 2 ] &m<Dmunm<DMM\z*:th?fr--i%* 

an>£ft-fc tr« * - £ "T ft Stttt-t; ^ 

[mm 3 1 m&m&mtm &mm-r zwiknmmft 

7ti*2<03g®>ftir:/f-o 

[MM 5 ] *3i«>f*iBM<ojaHK:JS*fiilii"«# 

*&i-ft»*t:<"9-. 

[MM 6 ] &m<ottixiit*v>mM*>&^nmm\cm 
u *>6v^w:»tto««{wc:ff«-r a = y * 

o©#iR|0>*njSftfc4>*< — :>0>Bt5*lifc:Bai-*A 

aue%«MD-r « - -i* ft^»fi^ 

[MM 7 ] 'ptz<khl m<D^XM<owmftv>&& 
Sr*ffl©ftADft*^ U *OPWM* « V ^ ttffl BK JB **i 

®j-rft#^^^®)^feftv>ii^iti-rft^, * 

CfMi-ft ^yt!) Aic*-3^T£jBi-ft«ffi*:*ftHJU 
T4"fc< £ t>-o©iafi«K:H1-ftfl*ftfcttfc1"ftfc 

ft< £t>— oO^O^affiSr^-f-ftr^SrWat-r 
ftWMHrV*. 

[*Wo#»ftRW] 

[0001] 

[*W<0«i-ftft«»»] *»W»Jw3*ff*>ftv^HtSlE 

^jtssraa^-rft^ir^^ftaiibA-fev^^Bai-ft. 

[0 0 0 2] 

/Jxl!<^&««Wfc*fc «r tHB»* * ft 

U ^^S»«lB«>se{k«:*nftft«* s *3*^ 00 *>ft« 



icis&i- ft n y ^- y * ics<5 < «»<08Wb*EE«tt ic* 

ftiU-CAiiflCSriPftSilt^fe^XV^ft. 

[0 0 0 3] *i*Aa«*V-^tUT»H9^1-Li? 
S<&^XM&tb#a s ^*n-C*>fto roiKSfcHPM^^ 

^@3gsKft*t»5 0 oitxaB»$nfc2#^L*ai(o 

^SbP 100, 2 0 0 MjfrKiKO ffl Lfc<ES'L>5t 

11 0 2, 2 0 2«r*e*«HC«*.ft. GU G2^ 

rtcoisi|ia»fcfe^ftA3MOdm»^ttfc*o-CV^ 

fto 

[0004] H^o^ff^i-ftfc. w«fW*spBfroo 

fcotKUl 1 0 2. 2 0 2 #*tl>etlV l. U2/.C 
ft »ft (H^WiWW^Hit^feftfirte^fcft) & 

&-rft. #3y*y*w«©^*«ifc«-uTffl'i>LTv^ 

ft£>T\ WoKW-*— ^f&SiO, **>IeHE#Ir1H: 
l^crR)t-T?feft 0 

[0 0 0 5] 1 0 3, 2 0 3ttS»»fl>'<*ttl 0 1 % 
2 0 lKSttLfeJE**?- (*X3^ffi««»«<0»e-tt 

e«t£F*raK> aa« mm. vp«>mKtticjtNb-cs 

r»^i-ft«ffi^3#dsfiaurv>ft. -tr-cpm** 
-^toM^i* ft mfiESr^iUj^iciiigi-ft n £ tc J: o r Kt 2 
#wtfc«**u =yd-y*icjt«+ft«ffio^KDW 

£*u »s*r*nMMMUM-ft. 
[0006] *fc«*©*pjfift-fev-j-ri. HttPSttftfts 
ffi^*«ff^gE*i-ftff«5R^S:a^-«^«««t U 
tMU U tMKttfii 

St^lft-C, r©«apR*l!:fpffl-rft«tt*«rii:» 

[0 0 0 7] 

[»w^«Bfcuj:5^'rft«yH] Jtffi^awjtjnaft-fcv 

*0««*ftV^r^ft*SE«»»OEE«1«!fetc« 
ffi. ^bo?^^i*IMlc^ft4fe#ttlcBB«ur»k 

«icMft«-»-ewt<c<, «^wr«»»:<oaeftjfciffcSEsi 

««M*fc«rftfflBS(H*«*3te<*a. 
^^o«ftica:ttBl«bft<3teft©-e. E«*ftii 

Sr-fer^-9-^ffiVNftr ^^-c#ft ft ^jxfelcJ:oTS!J3©» 
ft(Dfp]_h^#-etft 0 
[0008] iD5(Uefc**ftttt^ hA*C*« 



-2- 



REST AVAILABLE COPY 



[0009] ^B^^tf^-ets-fe^^SScOft 
[0010] #3W1<0|6 i An&ftfrJBttKX 

[0011] 

[0012] ( l ) LIMftfttPMlclgM 

[0013] ( 2 ) #aoffaaift<oHWfc«t*t-eix— 

[0 0 14] (3) tilieMilj^«:JSft^Sbi-S#^<o^ 

[o o i s] (4) m&mmm*&m»-rz»tk. « 
[ooi6] (5) »a«>ftaiM«>«BicjBAnbr 

«t€>*>-«*B*U Sfc«*ib0tttttrB£tttti:: 
[0 0 17] (6) #iiof«fAiKfio^ftjf«>$vN»AH 



[0 0 18] (7) 1 l^co^3tS<0S®^(0 

[0 0 19] 

[*wo«t©»«] s-ri&K ci^fRj) oinaar*- 

aue^s»#oB««auR^>9efl:^ ur^ui-stor 
[0 0201 ^5 (a) \tt$m<Dmi<o%m<oj&m<D 

ri-fe>^©««*lcB«*K-5o ^riftttittttl 3£r& 

[0 0 2 1] *fd-e-lr^©«t"»[t*S©tt^aS€riea 
SftfcfflMPl K 1 2i:D^#McoMlb^l-Cfe 

[0 0 2 2] 1 0 OjaffltftfMMKfcfc U tt&P 

0ttf^AnKfioS38SllptJ:j:5B^Sl5fl'i o*>SB§Mfitt 
£»T*fc«>lcSB:ttT;fc<5o £*:0 5 (b) te^oHj® 

[0 0 2 3] B5 (c) ri**WO«2 0«*0«jB€r 



BEST AVAILABLE COPY 



V^* 0 HlPM9tttig5 (a) , (b) lw^L*L<tf 

1 ^s^i o&s^tt&igg&i 3 t<owr^amt(D±/b 
[0024] *±>v*mm-fzin&&<oj3fa\-xm7F<» 

mm*** 2*<D#vt (mo <oimmm*¥ft\zm& 

&t>£frfrhV>b7t-t£l,X* MS (a) , (b) 

mfe-t^o^Mz^i-o ttm<r>^M<Di&mbttj&i- 

0 lO^WS»2 (iM2K 2 2.5g*£*&2 

[0026] £7t&#>Ti§i^u#v^s. r^3^ii 

[0 0 2 7] *fcH7HtJK5iD|BKO»ttOlDa*-feV 

[00 2 8] ^[foli)5i £&*n-rs d fcjft^T 



•r^^co^ife^^^. i§ii-ia4*5j:t;gi8icio 

[0 0 29] m 1 te*3B^<Z>!& 6 0*Jfi<D#ttT?*>S 2 

12. 2 1, 22, 3 1. 32. 41, 42 ttth^fr 
JBfbJNU 13s 2 3, 3 3, 4 3tt®£&5, 9H#^HSf 

arc. 4m<Dwmmwim^<omnm^i^MWM 
\cmststix*:<Dmm\z9 o° MBi-cswwRKeKs 

[0030] 4*(0#ai<olB»*tt*ixWH*Uftv^ 

Tf±«jtaK*9o«ttAl2iJ:S»a[»»*i £ 3 to^ 
4fc©H»«SE«Sr«*tf»3«)|lttS©^li (06) t? 

j&^it £?\zm7£isXft? 0 t-ttffi&ftvKzzbn^ 
mmmcm& vxmtz ^mm<omm b-rzzb&xzz 

z.bh1ftft<OT&yxhZ>o 

[oo3i] mc*&w<o%$7 (DmmnT&mc-o^xm 
-<s 0 -t>"*<ow&&vtteMi bmcft<Dx*m<Dm7j* 
nmtfctz. m^<omx. m6comifc<Di&n\z&^xte 
mxake>m\zx 9 &m lt^k % 7 (Dmm^mmxmi 
^wwi)^2 ^ 3 ^ . mm&9 

[0032] El 2 av^tt^dbo 2 ac7cJna**^-^^> 

(a) (t^XK«>jB8 09Btt^lB, 

(b) tt&m<ofg9<Dmi&<»j&i&&*ir 9 z.nh<D£ 

b &mt VltMtfttz iot, G0$:J:9iE^. *>5v> 

5 1> r ^ %>x% So 

[0 0 3 3]I213 (a) fi«gM<0» 1 0 ©Jt*<0»l8 



BEST AVAILABLE CO p v 



[0 0 3 4i ^Wov^-ci*, = v jj-t^D-comm 
b#ma>mttmi<om&» m&*><D&xb&*-rzL 

*raw-attsa«Mfc 

&mmmm>b2 > 4\z£z>mmmb&\*&^i,< u n 
[0 0 3 5] £fcm*?ra>*M*>inMti« 30 

tSo IP*>l}fc7G0>lHH£fi£ 1^7cco^^^ff§yx-# 
60 &S v^H-raft • IftHlkff *^Mttlc*ft vj^f ^/u 
T-f*D^U£#^m>frSC£teJ;9, 2 SfcTcOMtfi 

[0 0 3 6] S3 (b) (i*»Sn^Wi 

M®>te 1 -eftinsrs 9 &±TJjfa\cm® u .=* 0 * y * 

[0 0 3 7] r^>fc##S»©«»«:iH:W»fe*XfcU 

[0 0 3 8] ^*5r4x^>^t£<o^<D-fe>lJ-(DJ:p^ 
©Slb^igieflS 1 3 , 2 3, 3 3, 4 3 

b*m*^<Dxmm<Dsm&**-zmt 

[0 0 3 9] &4tti*&m<Omi ZtO&foDJ&lBL&TMr 

S e 9 0° RliH-Cfia«$ttfc#S!oSi&«ci % 3. 5, 



m b »m uoo 2 *5tMmm*mmir s 0 

[0 0 4 0] ©8 (a) fi*3MHS>#l 3<Djyfc<D^fg 
&**-#«tfrfc ^*«>3PffiH. (b) fct^O^jgtfJo^ 

-fS 0 (a) SMzte^T, *0gr±#Mo^ibfr 1 , 2£ 

L^m&mwbw 1 o 0 , 200. 300, 4oo<t9i£ 
5 2 m<d Ltzm&jL&mttttfttz&mm*: >vx& 
s 0 zwmcommfti. 2n^m^h^m» 

^LTV^v^@^#fc:S££*xSo g*35 00 £L 

1004 1] S8 (a) O^VlMC^5V^TWt4o<OL^ 
i^W^/^^ 101, 201, 301, 40 1flt 

^v<D*¥t£*mm£Wvxs m^m»xs<*#bmz 

l£FC4, FC2^FC3tt^f$]i:^^ 

y *y xkdHfz*—* > hras. 

[0 0 4 2] EI 8 (b) O-feVtfiM^fU^i 

^tmsi&hz^ii*®imm%&jLx&&<o i^m&x 
<om&mM<DtiLft&&teb txfe^o ^oit^yty 

^FCUFC4, FC2fcFC3ttSVMca*|filtt* 

So 

[0 0 4 3] «Jia*©SI3»©»IB«r«*U^^ *35 
-T-ttSttftjfOftA) » @3g«5t, *^«» 

So 

[0 0 4 4] 



-5- 



BEST AVAILABLE COP N/ 



[0 0 4 5] ^fc*5l^lc*5V>T«:*ii^WiDK*^ 

7) , wkmn<omm&n&&to+zzt&T$mte&ft 

[01] **WO*6<Oj^O««^*>S2*7ciDa« 
[0 2] (a) r±*»MO»8©*llSOJ^tBt*«>S2ft 

7cJtj03S*^v^o5p®n, (b) r***w«>* 9 <o«* 

[03] (a) tt*»Ma>JRl 0<oSBK(0»IB-e*)5# 
««-fe^oqtffiHx (b) »4*3BW©* 1 1 <©**<0 

[0 5] (a) »*»wo*i^siiteo«iB-c«>aAia 
0. (c) f»*M^»2oaa*«>«*"c*>5i)paft* 
[0 6] 3^w©*3«>*iii©«iB-eab6iDjSaE-fevif- 
[0 7] ^w©*5o**o»«-e*>sin3afl[-fe^ 



[0 8] (a) Ht*3SW^)*l 3<Dnm<Dj&m-?hz>g> 
■MB-fc^+ofimWBBk (b) tt^oSBBM^fWM 2 

[0 9] ^*P<oA3S«-feV*T*>SLf=ffl*XO*ffiBI 

I, 2, 3,4,5,6.7,8 figMt 

9 ttJnMk 

1 o 

2 0 

3 0 < XftlU 

4 0 RT&ft 

II, 12, 2 1, 



2 2, 3 1, 3 2, 4 1, 42 & 



13, 2 3, 3 3 
1 0 0, 2 0 0, 



10 1, 
10 2, 



2 0 1, 
2 0 2 



x 4 3 
3 0 0, 4 0 0 
3 0 1, 4 0 1 
frL>»ft 



1 0 3, 2 0 3 
5 0 0 

FC 1, FC2, FC3, FC4 

g xms. 

G 0 tt*#lRlG>Jn3£* 
Gl, G2 ff'UttOl'USa 
Ul, U2 



[0i] 



[02] 



[04] 




BEST AVAILABLE COpv 



[135] 



[@6I 




-7- 



BEST AVAILABLE COP v 



THIS PAGE BLANKS 



